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and environmental issues in recovering crude oil,

T he oil industry grapples with several production

including low oil production rates, water intrusion,
and production of “sour” fluids. These problems result in
increased production and environmental costs. Scientists
and engineers at Idaho National Laboratory (INL) are us-
ing microorganisms to provide economical solutions for
the oil industry to address these production and environ-

mental problems.

The low production rates of
conventional technologies ac-
count for leaving nearly 60%
of discovered oil unproduced.
One of the most widely used
technologies to increase oil
recovery is waterflooding.
Waterflooding entails inject-
ing water to displace oil. The
relatively high interfacial
tension between oil and water,
however, can result in sig-
nificant quantities of oil being
bypassed by the water. One
solution to the problem is to
apply surfactants.

Surfactants enhance oil
recovery by reducing the
interfacial tension at the
oil and water interface.
Reducing the interfacial

tension improves oil
displacement by reducing
capillary force. Scientists

at INL are researching the
application of surfactants
produced by microorganisms
that will grow on process
effluents from agriculture.
Another solution to by-
passed oil is to apply micro-
biological polymers to effect
flow conformance. We are
currently studying microbial
products that interact with
reservoir temperature and
salinity parameters to correct
flow conformance issues.
Included in the study of
microbial polymers are
materials to prevent water
shut-off. Water intrusion into
oil wells results in the mixed
production of oil and water.
In successful treatments,
water production decreases
while oil production remains
unchanged. Potentially,
microbial processes have an
economic advantage over
chemical processes because
they use inexpensive nutrients
to produce plugging agents.

Sour fluids (oil, water, and
gas) are commonly defined
by the presence of sulfides.
Problems presented by sul-

fides include environmental
compliance, toxicity, corro-
sion, reduced well perfor-
mance, offensive odors, and
reduced product value. These
problems can result in very
costly well shutdowns. Tech-
nologies to control sulfides
include using biocides, scav-
enging agents, corrosion in-
hibitors, Claus reactors, amine
plants, etc., are available,

but these technologies have
problems. They are not very
effective, use toxic chemicals,
are costly, and generate toxic
wastes that require disposal.
To overcome these problems,
we are developing bioca-
talysis strategies that rely on
bacteria to remove sulfides.
Biocatalytic processes are less
costly and are more environ-
mentally acceptable because
they use inexpensive, nonhaz-
ardous chemicals and gener-
ate low-toxicity products.

INL, Phillips Petroleum
Company, and the Univer-
sity of Tulsa have performed
collaborative research that
effectively removes sulfides
by applying biocatalytic
processes.
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